Orexins excite neurons of the rat cerebellar nucleus interpositus via orexin 2 receptors in vitro.
Orexins are newfound hypothalamic neuropeptides implicated in the regulation of feeding behavior, sleep-wakefulness cycle, nociception, addiction, emotions, as well as narcolepsy. However, little is known about roles of orexins in motor control. Therefore, the present study was designed to investigate the effect of orexins on neuronal activity in the cerebellum, an important subcortical center for motor control. In this study, perfusing slices with orexin A (100 nM-1 microM) or orexin B (100 nM-1 microM) both produced neurons in the rat cerebellar interpositus nucleus (IN) a concentration-dependent excitatory response (96/143, 67.1%). Furthermore, both of the excitations induced by orexin A and B were not blocked by the low-Ca(2+)/high-Mg(2+) medium (n = 8), supporting a direct postsynaptic action of the peptides. Highly selective orexin 1 receptor antagonist SB-334867 did not block the excitatory response of cerebellar IN neurons to orexins (n = 22), but [Ala(11), D-Leu(15)] orexin B, a highly selective orexin 2 receptor (OX(2)R) agonist, mimicked the excitatory effect of orexins on the cerebellar neurons (n = 18). These results demonstrate that orexins excite the cerebellar IN neurons through OX(2)R and suggest that the central orexinergic nervous system may actively participate in motor control through its modulation on one of the final outputs of the spinocerebellum.